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DESCRIPTION 
EMERGENCY BRAKE DEVICE FOR AN ELEVATOR 

Technical Field 

[0001] • The present invention relates to an emergency brake 
device for an elevator, for braking raising and lowering of a car 
and a counterweight. 
Background Art 

[0002] Conventionally, there is proposed an emergency brake 

device for an elevator, in which a drive sheave, around which a 
main rope for suspending a car and a counterweight is looped, is 
engaged with a brake bolt and is brought into contact with a brake 
shoe, thereby braking raising and lowering of the car and the 
counterweight. The drive sheave is provided with a plurality of 
spokes extending in radial directions of the drive sheave and which 
are engaged with the brake bolt. Further, a pair of brake shoes 
are arranged on a radially outer side of the drive sheave. Each 
of the brake shoes is provided on an arm. The arm is rotated by 
a spring. The each of the brake shoes comes into and out of contact 
with an outer periphery of the drive sheave due to the rotation 
of the arm. The rotation of the drive sheave is braked due to the 
engagement of the brake bolt with the spokes and the contact of 
the brake shoe with the drive sheave (see Patent Document 1) . 
[0003] Patent Document 1: JP 05-193860 A 



Disclosure of the Invention 

Problems to be solved by the Invention 

[0004 ] However, in such the conventional emergency brake device 

for an elevator, even if the brake bolt is displaced to a position 
where the brake bolt can engage with spokes, the drive sheave rotates 
until the spokes engage with the brake bolt. 

[0005] Further, it is needed to ensure a predetermined braking 

force with respect to the drive sheave, so a size of an arm or a 
spring becomes larger, thereby enlarging a installation space of 
the device. Still further, a manufacturing cost also increases. 

[0006] The present invention is made to solve the 

above-mentioned problems , and it is an ob j ect of the present invention 
to obtain an emergency brake device for an elevator, capable of 
reducing an installation space and braking a sheave more reliably. 

Means for solving the Problems 

[0007] An emergency brake device for an elevator according to 

the present invention includes: a connecting body capable of being 
displaced with respect to a sheave which is rotatable; a brake body 
provided to the connecting body, which is capable of coming into 
and out of contact with an outer periphery of the sheave and capable 
of being displaced in a rotation direction of the sheave while 
maintaining a contact with the outer periphery of the sheave; a 



brake drive device which displaces the connecting body in a direction 
in which the brake body comes into and out of contact with the outer 
periphery of the sheave; and a gripper metal having an inclined 
portion caused to incline with respect to the outer periphery of 
the sheave, in which when the brake body is displaced in the rotation 
direction of the sheave, the brake body is meshed between the outer 
periphery of the sheave and the inclined portion, in which the brake 
body abuts on the outer periphery of the sheave and is meshed between 
the outer periphery of the sheave and the inclined portion of the 
gripper metal, so that rotation of the sheave is braked. 

Brief description of the Drawings 

[0008] [Fig. 1] A construction view of an elevator according 

to Embodiment 1 of the present invention. 

[Fig . 2 ] A front view of an emergency brake device for an elevator 
of Fig. 1. 

[Fig. 3] A sectional view taken along the line III-III of Fig. 

2. 

[Fig. 4] A perspective view of a brake roller of Fig. 2. 
[ Fig . 5 ] A front view of an emergency brake device for an elevator 
according to Embodiment 2 of the present invention.. 

[Fig. 6] A sectional view taken along the line IV-IV of Fig. 

5. 
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Best Modes for carrying out the Invention 

[0009] In the following, preferred embodiments of the present 

invention are described with reference to the drawings. 
Embodiment 1 

Fig. 1 is a construction view of an elevator according to 
Embodiment 1 of the present invention. In the figure, in an upper 
portion of a hoistway 1, a horizontal beam 2 extending horizontally 
is provided. On the horizontal beam 2, a machine platform 3 which 
is a support platform is fixed. On the machine platform 3, a hoisting 
machine 4 which is a driving machine and a deflector sheave 5 which 
is a sheave arranged away from the hoisting machine 4 are supported. 
The hoisting machine 4 includes a hoisting machine main body 6 having 
a motor, and a drive sheave 7 which is a sheave caused to rotate 
by the hoisting machine main body 6. The drive sheave 7 and the 
deflector sheave 5 are respectively provided along horizontal axes 
parallel to each other . 

[0010] A plurality of main ropes 8 are looped around the drive 

sheave 7 and the deflector sheave 5. In the hoistway 1, a car 9 
and a counterweight 10 are suspended by each of the main ropes 8. 
The main ropes 8 are moved by rotation of the drive sheave 7. The 
deflector sheave 5 is caused to rotate by movement of the main ropes 
8. The car 9 and the counterweight 10 are raised and lowered by 
the movement of the main ropes 8 . In the hoistway 1 , there are provided 
a pair of car guide rails 11 for guiding the car 9 and a pair of 



counterweight guide rails 12 for guiding the counterweight 10. 
[0011] On a radially outer side of the drive sheave 7, there 

is provided an emergency brake device 13 for braking the rotation 
of the drive sheave 7 . In this embodiment , the emergency brake device 
13 is provided below the drive sheave 7. The emergency brake device 
13 is provided on the machine platform 3 . The emergency brake device 
13 is provided between the drive sheave 7 and the machine platform 
3. 

[0012] Fig. 2 is a front view of a part of the drive sheave 

7 and the emergency brake device 13 of Fig. 1. Fig. 3 is a sectional 
view taken along the line III-III of Fig. 2. In the figures, in 
an outer periphery of the drive sheave 1, there are provided a 
plurality of grooves 14 extending in a peripheral direction of the 
drive sheave 7 (Fig. 3). The main ropes 8 are looped around the 
drive sheave 7 along the grooves 14. 

[0013] On the machine platform 3, a brake support member 15 

for supporting the emergency brake device 13 is fixed. On an upper 
portion of the brake support member 15, a gripper metal 16 arranged 
below the drive sheave 7 is fixed. The gripper metal 16 has a pair 
of inclined portions 17 opposed to the outer periphery of the drive 
sheave 7. The inclined portions 17 are arranged to be symmetrical 
to each other with respect to a brake center line extending in a 
radial direction of the drive sheave 7. A space between each of 
the inclined portions 17 and the outer periphery of the drive sheave 



7 becomes smaller with distance from the brake center line. That 
is, the space between each of the inclined portions 17 and the outer 
periphery of the drive sheave 7 becomes smaller at an end side than 
at a center side of the gripper metal 16. 

[0014] Between the drive sheave 7 and the gripper metal 16, 

there is provided a brake roller 18 which is a brake body. The brake 
roller 18 is, as shown in Fig. 4, a columnar member having a surface 
composed of a high friction material. Further, the brake roller 

18 can be reciprocally displaced on the brake center line . The brake 
roller 18 comes into and out of contact with the outer periphery 
of the drive sheave 7 due to the reciprocal displacement on the 
brake center line. Further, the brake roller 18 comes into contact 
with the drive sheave 7 which is rotated, thereby being displaced 
in a rotation direction of the drive sheave 7 while maintaining 
the contact with the outer periphery of the drive sheave 7 . The 
brake roller 18 is displaced in the rotation direction of the drive 
sheave 7, thereby being meshed between the outer periphery of the 
drive sheave 7 and the inclined portions 17. 

[0015] The brake roller 18 is connected to a connecting body 

19 displaceable with respect to the drive sheave 7. Further, on 
a lower portion of the brake support member 15, there is provided 
a brake drive device 20 for displacing the connecting body 19 in 
directions in which the brake roller 18 comes into and out of contact 
with the outer periphery of the drive sheave 7. 



[0016] The brake drive device 20 includes a plunger 21 which 

is connected to the connecting body 19 and can be reciprocally 
displaced along a center line, a bias spring 22 for biasing the 
plunger 21 in a direction in which the brake roller 18 comes into 
contact with the outer periphery of the drive sheave 1, and a 
electromagnet 23 for displacing the plunger 21 against the bias 
of the bias spring 22 in a direction in which the brake roller 18 
is separated from the outer periphery of the drive sheave 7. 
[0017] The connecting body 19 is arranged between the brake 

roller 18 and the plunger 21 while avoiding the gripper metal 16. 
The brake roller 18 is rotatably provided at one end of the connecting 
body 19 by a pin 24. Between the brake roller 18 and the pin 24, 
a constant friction (frictional force) is generated. The plunger 
21 is rotatably connected to the other end of the connecting body 
19 by a pin 25. The connecting body 19 is rotated around the pin 

25 due to displacement of the brake roller 18 in the rotation direction 
of the drive sheave 7. That is, the brake roller 18 is displaced 
to deviate from the brake center line, so the connecting body 19 
is rotated so as to incline with respect to the brake center line. 
Further, in a middle portion of the connecting body 19, a long hole 

26 extending in a longitudinal direction of the connecting body 
19 is provided. 

[0018] Between the gripper metal 16 and the brake drive device 

20, there is provided a connecting body position returning device 



27 for biasing the connecting body 19 against the displacement of 
the brake roller 18 when the brake roller 18 is displaced in the 
rotation direction of the drive sheave 7. In this embodiment, the 
connecting body position returning device 27 biases the connecting 
body 19 toward the brake center line. Further, the connecting body 
position returning device 27 includes a fixed member 28 which is 
fixed to the brake support member 15, a movable member 29 which 
is displaced with respect to the fixed member 28 due to the rotation 
of the connecting body 19 around the pin 25, and a pair of returning 
springs 30, 31 which is bias portions for biasing the movable member 
29 so as to displace the connecting body 19 onto the brake center 
line . 

[0019] The fixed member 28 includes a fixed board 32 and a pair 

of fixed side stopper portions 33, 34 provided on opposite ends 
of the fixed board 32 and opposed to each other. The connecting 
body 19 is arranged between the fixed side stopper portions 33, 
34. 

[0020] The movable member 29 includes a slide bar 35 which is 

caused to slidably pass through the fixed side stopper portions 
33, 34, a through pin 36 provided on the slide bar 35 and caused 
to pass through the long hole 26, and a pair of movable side stopper 
portions 37, 38 provided on the slide bar 35 and opposed to the 
fixed side stopper portions 33, 34, respectively. 
[0021] When the connecting body 19 is rotated around the pin 
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25 to be thereby displaced in a direction in which the connecting 
body 19 deviates from the brake center line, the movable member 
29 is displaced together with the connecting body 19 with respect 
to the fixed member 28 due to engagement of the through pin 36 with 
the connecting body 19. When the connecting body 19 is displaced 
along the brake center line, the through pin 36 is caused to slide 
in the long hole 26. As a result, the connecting body 19 is displaced 
with respect to the fixed member 28 while keeping a position of 
the movable member 29 with respect to the fixed member 28. 
[0022] The returning spring 30 is provided between the fixed 

side stopper portion 33 and the movable side stopper portion 37. 
The returning spring 31 is provided between the fixed side stopper 
portion 34 and the movable side. stopper portion 38. The returning 
spring 30 and the returning spring 31 bias the movable member 29 
such that they are well balanced when the connecting body 19 is 
on the brake center line. The position of the movable member 2 9 
is kept by the bias of the returning springs 30, 31 . When the position 
of the connecting body 19 deviates from the brake center line, one 
of the returning spring 30 and the returning spring 31 contracts 
and the other of the returning spring 30 and the returning spring 
31 extends. Thus, the connecting body 19 is biased toward the brake 
center line. 

[0023] The emergency brake device 13 includes the gripper metal 

16, the brake roller 18, the connecting body 19, the brake drive 



device 20, and the connecting body position returning device 27. 
[0024] In the hoistway 1, there is provided a control device 

(not shown) for controlling operation of the elevator. The control 
device is electrically connected to the emergency brake device 13 
and the hoisting machine 4. Further, in the hoistway 1, there is 
provided a detection sensor (not shown) , such as an encoder, for 
detecting a position and a speed of the car 9. The detection sensor 
is electrically connected to the control device . The control device 
judges presence/absence of an abnormality of the elevator based 
on information from the detection sensor, and based on the judgment, 
controls the emergency brake device 13 and the hoisting machine 
4. 

[0025] Next, operation is described. In a normal operation, 

the electromagnet 23 is energized and the brake roller 18 is separated 
from the outer periphery of the drive sheave 7 (indicated by a solid 
line of Fig. 2) . Therefore, braking with respect to the drive sheave 
7 is released. 

[0026] When, for example, the speed of the car 9 is increased 

to an extreme, or the car normally stopped at each of floors is 
moved due to decrease in the braking force with respect to the drive 
sheave 7, an abnormality of the elevator is detected by the control 
device . After that, energization for the electromagnet 23 is stopped 
due to the control of the control device. As a result, the control 
roller 18 is displaced by being biased by the bias spring 22 in 



the direction in which the control roller 18 comes into contact 
with the outer periphery of the drive sheave 7. At this time, the 
connecting body 19 is caused to slide with respect to the movable 
member 29. After that, the brake roller 18 comes into contact with 
the outer periphery of the drive sheave 7. 

[0027] When the drive sheave 7 is caused to rotate while the 

brake roller 18 is in contact with the outer periphery of the drive 
sheave 7, the brake roller 18 is displaced in the rotation direction 
of the drive sheave 7 while being rolled due to the frictional force 
with respect to the pin 24 and the drive sheave 7. At this time, 
the connecting body 19 is rotated around the pin 25. The movable 
member 29 is displaced together with the connecting body 19 due 
to the engagement of the through pin 36 with respect to the connecting 
body 19. As a result, one of the returning springs 30, 31 is caused 
to contract and the other thereof is caused to extend. 

[0028] When a rotation of the drive sheave 7 exceeds a 

predetermined amount, the brake roller 18 meshes between the outer 
periphery of the drive sheave 7 and the inclined portions 17. As 
a result, the rotation of the drive sheave 7 is braked to stop the 
movement of the car 9. 

[0029] At the time of returning, the electromagnet 23 is 

energized and then the drive sheave 7 is counter-rotated. As a result, 
the brake roller 18 meshing between the drive sheave 7 and the inclined 
portions 17 is disengaged to be separated from the outer periphery 



of the drive sheave 7. At this time, the brake roller 7 and the 
connecting body 19 are displaced onto the brake center line due 
to the bias of the returning springs 30, 31. 

[0030] In such the emergency brake device 13 for an elevator, 

the brake roller 18 is displaced in the rotation direction of the 
drive sheave 7 to be meshed between the gripper metal 16 and the 
drive sheave 7, thereby braking the rotation of the drive sheave 
7. Therefore, the torque of the drive sheave 7 can be converted 
to pressing force of the brake roller 18 with respect to the drive 
sheave 7. Accordingly, the emergency brake device 13 as a whole 
can be reduced in size and in installation space. As a result, the 
manufacturing cost can also be reduced. Further, the rotation of 
the drive sheave 7 can also be braked more reliably. 
[0031] Further, the brake roller 18 is rotatably mounted to 

the connecting body 19 such that a constant friction (frictional 
force) is generated. Therefore, the brake roller 18 can be smoothly 
meshed between the drive sheave 7 and the gripper metal 16. 
[0032] Further, the connecting body position returning device 

27 biases the connecting body 19 against the displacement of the 
brake roller 18 when the brake roller 18 is displaced in the rotation 
direction of the drive sheave 7. Therefore, the connecting body 
position returning device 27 can bias the connecting body 19 in 
a direction in which the meshing of the brake roller 18 between 
the drive sheave 7 and the gripper metal 16 is released, thereby 



returning the emergency brake device 13 to an operating state easily 
and more reliably. 
[0033] Embodiment 2 

Fig. 5 is a front view of an emergency brake device 13 for 
an elevator according to Embodiment 2 of the present invention. 
Fig. 6 is a sectional view taken along the line VI~VI of Fig. 5. 
In the figures, a wedge 41 which is a brake body is rotatably provided 
at an end of the connecting body 19 on the drive sheave 7 side by 
a pin 24 . The wedge 41 has a braking surface 42 opposed to the drive 
sheave 7. The braking surface 42 extends along the outer periphery 
of the drive sheave 7. The wedge 41 is capable of coming into and 
out of contact with the outer periphery of the drive sheave 7 . Further, 
the wedge 41 can be displaced in the rotation direction of the drive 
sheave 7 while maintaining the contact with the outer periphery 
of the drive sheave 7 due to the rotation of the drive sheave 7. 
[0034] The connecting body 19 is rotated around the pin 25 due 

to the displacement of the wedge 41 in the rotation direction of 
the drive sheave 7. The connecting body 19 is displaced in the 
direction that deviates from the brake center line due to the rotation 
thereof around the pin 25. 

[0035] On the upper portion of the brake support member 15, 

a gripper metal 43 arranged to be spaced apart from the drive sheave 
7 is mounted. The wedge 41 is arranged between the gripper metal 
4 3 and the drive sheave 7. 
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[0036] The gripper metal 43 includes a gripper metal fixing 

portion 44 fixed to the brake support member 15, a pressing plate 
45 arranged between the gripper metal fixing portion 44 and the 
wedge 41 and which is a receiving portion capable of being displaced 
reciprocally along the brake center line with respect to the gripper 
metal fixing portion 44, a plurality of pressing springs 46 arranged 
between the pressing plate 45 and the gripper metal fixing portion 
44 and which are biasing portions caused to extend and contract 
due to displacement of the pressing plate 45 with respect to the 
gripper metal fixing portion 44, and a pair of stoppers 47 for 
regulating a displacement amount of the wedge 41 in the rotation 
direction of the drive sheave 7. 

[0037] The pressing plate 45 includes a pair of inclined 

portions 48 which is inclined with respect to the outer periphery 
of the drive sheave 7. The inclined portions 48 are arranged 
symmetrically with respect to the brake center line. The wedge 41 
is slidable on the inclined portions 48. The pressing plate 45 is 
displaced in a direction in which the pressing plate 45 is pressed 
by the wedge 41 to be spaced apart from the drive sheave 7 when 
the wedge 41 is displaced in the rotation direction of the drive 
sheave 7 while maintaining the contact with the outer periphery 
of the drive sheave 7. That is, when the wedge 41 is displaced in 
a direction that is spaced apart from the brake center line, the 
pressing plate 45 is pressed while the wedge 41 slides on the inclined 



portions 48, thereby being displaced in a direction that is closer 
to the gripper metal fixing portion 44. 

[0038] The pressing plate 45 is displaced in the direction that 

is spaced apart from the drive sheave 1, that is, the direction 
that is closer to the gripper metal fixing portion 44, thereby 
contracting the pressing springs 46 to generate elastic returning 
force. That is, the pressing springs 46 bias the pressing plate 
45 in a direction to press the wedge 41 toward the outer periphery 
of the drive sheave 7 against the displacement of the pressing plate 
45 in the direction that is spaced apart from the drive sheave 7, 
that is, the direction that is closer to the gripper metal fixing 
portion 44. Note that, in this embodiment, when the wedge 41 is 
on the brake center line, the pressing springs 4 6 do not generate 
the biasing force with respect to the pressing plate 45 toward the 
drive sheave 7 side. The rotation of the drive sheave 7 is braked 
by the pressing of the wedge 41 toward the outer periphery of the 
drive sheave 7 . 

[0039] The stoppers 47 are arranged so as to sandwich the 

pressing plate 45. Further, the stoppers 47 are arranged 
symmetrically to each other with respect to the brake center line. 
Still further, the stoppers 47 are fixed to the gripper metal fixing 
portion 44. The displacement amount of the wedge 41 in the rotation 
direction of the drive sheave 7 is regulated by making the wedge 
41 abut on the stoppers 47. The other constructions are the same 
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as those in Embodiment 1 . 

[0040] Next, operation is described. In a normal operation, 

the electromagnet 23 is energized and the wedge 41 is separated 
from the outer periphery of the drive sheave 7 (indicated by a solid 
line of Fig. 5) . Therefore, braking with respect to the drive sheave 
7 is released. 

[0041] When an abnormality of the elevator is detected by the 

control device, energization for the electromagnet 23 is stopped 
due to the control of the control device. As a result, the wedge 
41 is displaced by being biased by the bias spring 22 in the direction 
that is closer to the outer periphery of the drive sheave 7. At 
this time, the position of the movable member 2 9 is kept and the 
connecting body 19 slides with respect to the movable member 29. 
After that, the braking surface 42 of the wedge 41 abuts on the 
outer periphery of the drive sheave 7 . 

[0042] When the drive sheave 7 is rotated while the wedge 41 

abuts on the outer periphery of the drive sheave 7, the wedge 41 
is displaced in the rotation direction of the drive sheave 7 together 
with the outer periphery of the drive sheave 7 due to the f rictional 
force between the outer periphery of the drive sheave 7 and the 
braking surface 42. At this time, the connecting body 19 is rotated 
around the pin 25. Further, the movable member 29 is displaced 
together with the connecting body 19 due to the engagement of the 
through pin 36 with respect to the connecting body 19. As a result. 



one of the returning springs 30, 31 is caused to contract and the 
other of the returning springs 30, 31 is caused to extend. 
[0043] When the wedge 41 is displaced in the rotation direction 

of the drive sheave 1 , the pressing plate 45 is displaced in the 
direction that is spaced apart from the drive sheave 7 while the 
wedge 41 slides on the inclined portion 48 . As a result, the pressing 
springs 46 is caused to contract, and the pressing plate 45 is biased 
by the pressing springs 4 6 in the direction that is closer to the 
drive sheave 7. Thus, the wedge 41 is pressed toward the outer 
periphery of the drive sheave 7 between the drive sheave 7 and the 
pressing plate 45. 

[004 4] When the displacement amount of the wedge 41 in the 

rotation direction of the drive sheave 7 reaches a predetermined 
amount, the wedge 41 abuts on the stopper 47, thereby preventing 
the wedge 41 from being disengaged from between the drive sheave 
7 and the gripper metal 43. In this way, the rotation of the drive 
sheave 7 is braked and the movement of the car 9 is stopped. 

[0045] At the time of returning, the electromagnet 23 is 

energized, and then, the drive sheave 7 is counter-rotated. As a 
result, the wedge 41 is separated from the outer periphery of the 
drive sheave 7 while being displaced onto the brake center line. 

[004 6] In such the emergency brake device 13 for an elevator, 

when the wedge 41 is displaced in the rotation direction of the 
drive sheave 7, the pressing plate 45 is pressed by the wedge 41 
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to be displaced and the pressing springs 4 6 bias the pressing plate 
45 in the direction in which the wedge 41 is pressed toward the 
outer periphery of the drive sheave 7 against the displacement of 
the pressing plate 45. Therefore, the torque of the drive sheave 
7 can be converted to the pressing force of the wedge 41 toward 
the drive sheave 7. Accordingly, the emergency brake device 13 as 
a whole can be reduced in size and in installation space . As a result, 
the manufacturing cost can also be reduced. Further, the rotation 
of the drive sheave 7 can also be braked more reliably. Still further, 
the wedge 41 is elastically pressed to the outer periphery of the 
drive sheave 7 by the pressing springs 4 6, so even when the torque 
of the drive sheave 7 is large, it is possible to prevent an extremely 
large braking force from being imparted to the drive sheave 7, thereby 
making it possible to reduce an impact to the car 9. 
[0047] Further, the wedge 41 is rotatably provided to the 

connecting body 19. Therefore, even if the connecting body 19 is 
caused to incline with respect to the brake center line, a contact 
area of the wedge 41 with respect to the outer periphery of the 
drive sheave 7 can be maintained to be constant, thereby making 
it possible to prevent a decrease of the brake force of the wedge 
41 with respect to the drive sheave 7. 
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